Yardeni, D., and Evenari, M.(1) 


The germination inhibiting, growth inhibiting and 


phytocidal effect of certain leaves and leaf extracts (?) 


RESUMEN (3) 
Efecto fitocida e inhibidor de la germinacién y del creci- 


miento, de ciertas hojas y extractos foliares.— Se ensayó 
la acción de hojas y extractos acuosos de hojas de cuatro espe- 
cies, como: 3 


1) inhibidores de la germinación de semillas de trigo (en 
cajas de Petri); la inhibición en orden decreciente fué: 
Myrtus communis, Eucalyptus rostrata, Laurus nobilis, 
Pinus halepensis; 

2) inhibidores del crecimiento de plantitas de tomate (en 
suelo rico): M. communis produjo mayor inhibición que 
E. rostrata; 

3) fitocidas de plantitas de tomate (en solución nutritiva) : 
se cbtuvo una escala similar a la de 1). 


INTRODUCTION 


It is now an established fact that leaves of green plants 
contain substances capable of inhibiting germination and growth 
and acting in some cases also as phytocides (Evenari, 1949). 
In situ these substances, when excreted, inhibit the development 
of other species. Bode for instance reported in 1939 that seed- 
lings of Foeniculum vulgare and other species were injured near 
a hedge of Artemisia absinthium by leaf excretion of the latter. 
Leaves from Encelia farinosa shrubs exert an inhibitory effect 
on other species (Gray and Bonner, 1948). These facts might 
lead to an explanation of certain problems of sociology (Froes- 
chel and Funke, 1941). 

Our aim in the present paper is to report the injurious 
effects of leaves and leaf extracts of four species tested: Myr- 


tus communis, Eucalyptus rostrata, Laurus nobilis, Pinus hale- 
pensis, 


(1) The Hebrew University, Jerusalem, Israel. 
(2) Received for publication, March 12, 1952. 
(3) Traducción de los editores. 


11 


The action of the leaves and the aqueous extracts of the 
four above-mentioned species were tested as: 3 
1) Germination inhibitors of wheat seeds (in Petri dishes), 

2) Growth inhibitors of tomato seedlings (in rich garden 
soil). q 

3) Phytocides of tomato seedlings (in water cultures). | 


EXPERIMENTS 
(i) Germination inhibition of wheat seeds 


The method for testing germination inhibitors was that 
described by Konis (1947) and by Yardeni (1948). 50 wheat 
seeds to a Petri-dish on filter paper were used moistened b 
7-8 ml. of the solution to be tested. The tests were carried out 
in a thermostat at 26°C., where they remained for 48 hrs. | 

The leaves were collected in Jerusalem and were used fresh) 
(£) or dry (d), ground, unground or as extracts. When ground, 
or unground they were added to the Petri-dish containi 
wheat seeds and moistened by 7-8 ml. of distilled water. The: 
figures in Table 1 (ground and unground) represent weight in, 
grams of fresh and dry leaves per Petri-dish. a 

The water extracts were obtained from ground dry leaves! 
(dried at 70°C. for 48 hrs.), or from fresh leaves, soaked 


TABLE 1 
Inhibition of germination of wheat seeds by leaves 


Material used | 


Name of plant Germina- a 
U Ground Extract: 
(Part of plant weight of weight of concentr. tion a 
used) leaves in leaves in | parts leaves: index 
8/petri 8/petri parts water 
dish 
| E A a f a 

0 0 

Myrstus 1.0 1:4 0 0 
(leaves) 2.0 60 26 
0.5 0 0 
Eucalyptus 1:3 0 0 
1 1.5 0 0 
(leaves) 1.0 0 0 
Eucalyptus 1:27 0 0 
(flower buds) 1.7 0 0 
Laurus 1:3 0 0 
1 3.0 0 0 
(leaves) 10 5 3 
inte” 1:25 8 12 
p a : i 
(leaves) 15 12 8 


leaves were filtered off and the filtrate, a clear liquid, was tes- 

d. The figures in Table 1 under “extracts” give the ratio of 
[weight of leaves (in grams) to water, used to prepare the 
xtracts. 7-8 ml. of these extracts were used to moisten the 
heat seeds in the Petri-dishes, 

The germination index is the percentage of germinated 
‘seeds as related to tthe germination percentage of the water 
“controls = 100; the root index is the length of the radicle as 
‘related to the radicle length of the water control — 100. 
| The weight of material given in the table was the minimal 
“value, which still gave complete inhibition. It was obtained by 
«descending from a higher amount of material till the limiting 
“amount was determined. In Table 1 only those minimal amounts 
‘are given. For unground, fresh leaves only the results for 
yrtus are given as for the other species too large amounts of 
eaves were needed to give any appreciable inhibition. 

It may be concluded from the table that the effectiveness 


oe water for 12 hrs. and kept in a cold dark place. The 


were the least effective. 

The aqueous extracts of the leaves were found to give 
results similar to those of leaves themselves. Myrtus, when 
One part of leaves to four parts of water were used, gives com- 
‘plete inhibition. Extracts of Eucalyptus leaves inhibited germi- 
nation completely at a concentration of 1:3 (parts leaves: parts 
water), while flower bud extracts inhibited at 1:2.7. The inhibi- 
‘tion index of Laurus nobilis is near that of Eucalyptus. The 
‘Most concentrated extract was that of Pinus halepensis 
-(1:2.5) ; it did not cause complete inhibition. 

Heating or boiling the extracts did not affect their inhibi- 
tory action. 

In the next-set of experiments the influence of Eucalyptus 
extract on wheat seeds, germinated in garden soil, was tested. 


TABLE 2 


Inhibition caused by water extract of fresh Eucalyptus leaves on 
germination of wheat seeds in garden soil 
_— AAA 


Water treated Eucalyptus extract (1:3) 
Time after sowing % length of treated 
in days germinat. calespeile % serios length oF oleoptils 
4 90 45 0 0 
5 90 45 0 0 
6 96 74 38 10 
8 98 84 45 25 


Seeds were sown in pots containing 500 gr. of soil. One set of 
pots was watered daily with 50 ml. tap water, the other with 
50 ml. water extract (1:3) of fresh Eucalyptus leaves. The 
inhibition was pronounced (Table 2). ) 


(ii) Growth inhibition of tomato seedlings 


The effects of dry leaves, fresh leaves and leaf extracts 
upon stem growth of plants grown in soil were next investis 
gated. To this effect tin containers of equal size were filled! 
with 400 gr. of garden soil each. One 14-day old tomato seed= 
ling was transplanted into each container. The experiment 
was started when the seedlings were four weeks old, and large! 
enough to be measured. The height of each seedling was 
taken from the ground level to the tip. Measurements were 
taken periodically. Duration of experiments was 8-10 weeks 
Always the same quantities of water, respectively extracts 
(40 ml.) per tin were used. Dry and fresh leaves (1.5 grams 
to 20 grams per tin) were placed on the surface of the soil 
(Table 3). 


TABLE 3 
Effect of dry and fresh leaves on stem elongation of tomato seedlings, 


Stem elongation as % of elongation of controls 
after 8-10 weeks of growth. 


Weight of ; i 
tears a Myrtus leaves Eucalyptus flower Eucalyptus leaves 
grams added buds added added a 


fresh | 


The results given in Table 3 show the relative effect- 
iveness of leaves of the two species used (1). Leaves of Myrtus 
communis were more effective than those of Eucalyptus. Dri / 
leaves of Myrtus have a more pronounced capacity to indu 
retardation in elongation of the seedling stems than fresh 
leaves. d 
In the case of Eucalytus, it seems that the fresh leaves ar 
more effective. Flower buds of Eucalytus, when added to th 
soils, also cause inhibition of growth of tomato seedlings. 
With increasing amounts of leaves the inhibitory effect 
increases. The effective range was from 3 to 20 grams. 


| 
(1) The results given in Table 3 are the mean of three experiments. | 
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The colour of the leaves of the treated plants became 
ellow-green, as contrasted with the dark green leaves of the 
“ontrols. Frequently, also, the leaves dropped from the stem, 
farting at the lower leaves. 

> Most striking was the growth inhibition caused by water 
P rects of ground dried leaves added to the soil. The water 
lextracts were prepared by soaking leaves, dried for 48 hrs. at 
'70° C., in sterile water for 12 hrs., and filtering. The filtrate 
as used to water the tins whenever the other tins were wate- 
d. The same quantities of water, respectively extracts 
0 ml.) per tin were always used (Table 4). 


TABLE 4 


Effect of leaf extracts on stem elongation of tomato seedlings 


Stem elongation as % of elongation of controls after 
8-10 weeks of growth. 


9 of experiment Busalyots water 


Myrtus water extract 


extract 
1 15 E 
2 7.6 11 
3 32 47 


n experiments Nos. 1 and 2 the tins were watered with extract 1:5 of first extrac- 
tion, in Ne 3 with extract 1:5 of residue of first extraction). 


After 8-9 weeks the controls bloomed and fruits appeared, 
e stems being as high as 171 mm. The elongation of the 


mtration. The effects of inhibition first appear after 8-12 

ays. The concentration of 1:5 gave % elongation as low as 

5 and 7.6 in the case of Myrtus, and somewhat higher values 

r Eucalyptus. The high values of 32 and 47 were obtained 
‘when the same leaves of Myrtus and Eucalyptus were extrac- 
‘ted twice, and the second extracts used. 


(iii) Killing effect on tomato seedlings 


5 In a third set of experiments we tried to study the “phy- 
tocidal” effect of the water extracts of the leaves by using 
tomato seedlings as test-plants. 

Tomato seedlings, germinated in a greenhouse, were selec- 
ted for uniformity at the stage of the appearance of the first 
leaves. The seedlings were transplanted into vials of 20 cc. 
Capacity containing the test solution. This solution consisted 
of Hoagland’s nutrient mixed with an equal volume of distilled 
water containing the test material (Bonner and Galston, 1944; 
Gray and Bonner, 1948). The plants were held in the vials 
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TABLE 5 
Time required (days) to kill tomato plants by fresh leaf-extracts 


AA OAXKXÁ 
Species Days Species Days 


Myrtus 2 Laurus nobilis 3-4 
Eucalyptus Pinus halepensis 


in slits made in cork. Wooden boxes were used to hold the 
vials. The vials fitted closely into a hole in the top of the boy 
so that the roots were kept in darkness. The concentratio 
of the extracts used was 1:5, ive. 50 grams of fresh lea 
were chopped and soaked in 250 ml. distilled water for 12 
The leaves were then filtered off and 50 % of the filtrate 
mixed with 50 % of Hoagland’s solution. The controls com 
tained the undiluted nutrient solution only. 

The downward order of the plants, Myrtus, Eucalypti 
Laurus nobilis, Pinus halepensis, in this experiment, is 
same as that in Table 1, where these plants acted as germina 
tion inhibitors. 

CONCLUSIONS 


The germination, growth inhibiting and “phytocidal! 
effect of leaves and leaf extracts of four species, which 
surveyed in this paper, may be brought about by one or mol 
chemical substances, which can be extracted from the leaves 

The object of further study are Eucalyptus leaves. Gro 
ves of Eucalyptus are widespread in this country, and the 
strike the observer by the bare soil beneath them, which 
be partially, if not entirely, due to the influence of chemi 
washed out from the fallen leaves and flower-buds. 

The effects of water extracts of Eucalyptus: leaves are 
being studied further in order to investigate the chemical ná 
ture of the inhibitory and phytocidal substances. 
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